MALDI-TOF mass spectrometry characterization of recombinant hydrophobic mutants containing the GCN4 basic region/leucine zipper motif.
We used matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) to characterize hydrophobic, alanine-rich mutants of the basic region/leucine zipper (bZIP) protein GCN4. These bacterially expressed proteins were generated to probe how small, alpha-helical proteins bind specific DNA sites. Enzymatic digestion mapping combined with MALDI-TOF MS characterization of protein fragments allowed us to resolve mass discrepancies between the expected and observed molecular mass measurements. Changes in mass were attributed to posttranslational modifications (PTMs) by proteolytic cleavage of the initiating methionine residue, carbamylation at the amino terminus, oxidation of histidine side chains, and oxidative addition of beta-mercaptoethanol (BME) at the cysteine side chain. Proteins can undergo a wide variety of co-translational modifications and PTMs during growth, isolation, and purification. Such changes in mass can only be detected by a high-resolution technique such as MALDI, which in conjunction with enzymatic digestion mapping, becomes a powerful methodology for characterization of protein structure.